This paper investigates the problem of MHD free convection and oscillatory flow of an optically thin fluid bounded by two horizontal porous parallel walls under the influence of an external imposed transverse magnetic field in a porous medium. By taking the radiative heat flux in the differential form and imposing an oscillatory time-dependent perturbation the coupled nonlinear problem is solved for the velocity and temperature profiles. The results show that the fluid velocity increased with increase in the magnetic field, M, Grashof number, Gr, and the porosity, χ parameters; whereas the fluid velocity is decreased with increase in the radiation parameter, F. Equally, the skin friction decreased with increases in magnetic and porosity parameters for 2 = Gr and increased for 5 = Gr , while the reverse is the case with increase in radiation. Finally, the rate of heat transfer is increased with increases in the radiation parameter.
INTRODUCTION
The phenomenon of free or natural convection arises in fluids when temperature changes cause density variations leading to buoyancy forces acting on the fluid particles. Such flows which are driven by temperature differences abound in nature and have been studied extensively because of its applications in engineering, geophysical and astrophysical environments. Comprehensive literature on various aspects of free convection flows and its applications could be found in Ghoshdastidar (2004) , Nield and Bejan (2006) . In particular Ghoshdastidar (2004) gave various areas of applications of free convection flow such as those found in heat transfer from pipes and transmission lines as well as from electronic devices, heat dissipation from the coil of a refrigerator unit to the surrounding air, heat transfer from a heater to room air, heat transfer in nuclear fuel rods to the surrounding coolant, heated and cooled enclosures, quenching, wire -drawing and extrusion, atmospheric and oceanic circulation.
Buoyancy -driven flows over porous materials enhances heat transfer. These are encountered in a wide range of thermal engineering applications such as in geothermal systems, oil extraction; ground water pollution, thermal insulation, heat exchangers, storage of nuclear wastes, packed bed catalytic reactors. Most of these application exhibit high temperature phenomena such as those found in astrophysical environments, solar power technology, MHD power generation, space reentry vehicles nuclear engineering (Bestman and Adjepong (1988) , Israel -Cookey et al. (2003) ). In this case, the effect of radiative heat flux cannot be ignored.
An analysis of flow of Couette flow has been studied extensively for the case of horizontal channel. Choi et al. (1994) studied the buoyancy effects in plane Couette flow heated uniformly from below with constant heat flux. Alagoa et al. (1999) studied the problem of radiative and free convection effects of a flow through porous medium between two infinite parallel plates with time -dependent suction. Attia and Sayed -Ahmed (2004) investigated the problem of the effect Hall currents on unsteady MHD Couette flow and heat transfer of a Bingham fluid with suction and injection. Makinde and Osalusi (2006) considered the problem of MHD steady flow in a channel filled with porous material with slip at the boundaries; while Mebine (2007) studied the effect of thermal radiation on MHD Couette flow with heat transfer between two parallel plates.
In this present paper, we investigate the problem of MHD oscillatory Couette flow of a radiating viscous fluid with period wall temperatures in a porous medium when lower plate is suddenly set in motion with the upper plate stationary.
Mathematical Formulation:
We consider the unsteady Couette flow of an electrically conducting and optically thin viscous incompressible fluid in a porous medium bounded by two infinite nonconducting horizontal parallel walls under the influence of an externally applied uniform magnetic field B 0 and radiative heat flux. It is assumed that the fluid has small electrical conductivity and the electromagnetic force produced is very small, so we neglect the induced magnetic field. The lower wall is suddenly moved from rest with a free stream velocity, 
are respectively velocity, free stream velocity, mean constant free stream velocity, viscosity, density, gravitational acceleration, coefficient of thermal expansion, electric conductivity of the fluid, permeability of the porous medium, thermal conductivity, specific heat capacity, temperature of the fluid, temperature of the upper wall, temperature of the lower wall and the radiative heat flux. Also, 
where α is the radiation absorption coefficient.
Using Equation (4) in (2), we then rewrite the governing equations in dimensionless form as where Gr is the Grashof number, M is the magnetic parameter, F is the radiation parameter.
Method of Solution
The problem posed in Equations (5) - (8) Solving Equations (11) -(12) with boundary conditions (13) and substituting the results in to Equations (14) -(15) and solving the resulting equations using boundary conditions (16), we obtain the velocity and temperature profiles as 
RESULTS AND DISCUSSION
The problem of MHD free convection and oscillatory flow of an optically thin fluid bounded by two parallel walls under the influence of an external imposed transverse magnetic field in a porous medium has been studied. By taking the radiative heat flux in the differential form and imposing an oscillatory timedependent perturbation the coupled nonlinear problem is solved for the velocity and temperature profiles. In order to understand the physical situation of the problem and hence the manifestations of the various material parameters entering the problem we have computed the numerical values of the velocity, temperature, skin friction and the Nusselt number using the software "mathematica". For the purposes of our computation, we set In Figures 1 -4 we depict the velocity profile (Equation 17) for various values of radiation parameter, F, Grashof number, Gr, magnetic field parameter, M and the porosity parameter, χ . It is interesting to observe that the fluid velocity increased with increase in the magnetic field, M, Grashof number, Gr, and the porosity, χ parameters; while the reverse is the case with increase in the radiation parameter, F. Similarly, the magnitudes of the skin friction for various values of the material parameters are shown in Tables 1 -3 . It is observed that the skin friction decreased with increases in magnetic and porosity parameters for 2 = Gr and increased for 5 = Gr ; the reverse is the case with the radiation parameter. Further, it is observed in Figure 5 that the temperature profile decreased with increase in radiation. The magnitude of Nusselt number for various values of the material parameters are given in Table 4 . It is seen that increase in radiation is associated with increase in the rate of heat transfer. 
CONCLUSION
The problem of MHD free convection and oscillatory flow of an optically thin fluid bounded by two parallel walls under the influence of an external imposed transverse magnetic field in a porous medium has been examined. The effects of radiation, porosity, magnetic field and Grashof number on the velocity and temperature profiles as well as on the skin friction and rate of heat transfer have been investigated. The results indicate that these material parameters have significant influences on the velocity, temperature, skin friction and the rate of heat transfer. Generally, our results show that
• the fluid velocity increased with increase in the magnetic field, M, Grashof number,
